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1. Summary 
The purpose o± the Projeot is to construot a 23 km long motorway 
seetion between Tattariharju and Järvenpää (see Fig. 1 9 p. 2). 
The construction costs of the Project included in the Loen Prog-
ramrne are about 76 Nillion Fmk. Added with acquisition costs, 
about 15 Million Fmk and with costs o±' works financed by communes. 
about 3 Million Pmk, the overail costs amount to 94 Muuan Fmk. 
The road ±'orms part of the Motorway Helsinki-Lahti-Lusi. o±' whioh 
S 	
the section Koskela-Tattariharju is partly completed partly under 
construction. Extending the motorway ±'rom Järvenpää to Lahti and 
further on to Lusi is being planned. 
• 	According to the General Traffic Census o± 1965 the average traffic volume o± section Tattariharju-Järvenpää on Nain Road 
4-5 (Helsinki-Lahti) was 5 430 automobiles (AADT). The width 0±' 
the main road is 7 metres and that of shoulders from 1.5 to 2.0 
metres. The main purpose o±' the Project is to eliminate the 
existing capacity problems. 
The impiementation of the Project ha been planned in stages so 
that the a.ge 0±' interehanges will be about 15 years after which 
they will be furnished with additional rampe. The approach roads 
to urban localities starting from interehanges are pla.nned as 
single-carriageway roads at the first stage. Second carriageways 
will be constructed later on as required by traffic. Section 
• 	Kuninkaanmäki-Vaarala will be built first as a 2+2 lane 
and additional lanes (3+3) will be constructed in about 1985. 
Judging on the basis 0±' today's planning phase, the Tattariharju-
Järvenpää Motorway could be opened to traffic in autunin 1972. 
The road user benef±ts of the Project in 1975 will be about 11 
per eent o± the overali costs. The benefits in road user oosts 
obtained during 1972-81 discounted with a 7.5 % interest to 1972 
covers the total cost of' the Project. 
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2. Land Use 
2,1 Location 
The traffic influence areas of the Tattariharju-Järvenpää Road 
have been determined on the basis of traff jo flow inf'ormation 
of the Helsinki IJetropolitan Transportation Study (1965-1967). 
The share of areas of the traff jo of the Tattariharju-Järvenpää 
Road was as follows (AADT 1965): 
. Helsinki 
Roadside 
Lahti Ar • 
Mänts älä 
10 
Area 	43.1 
Area 23.9 
14.1 
Area 	8.9 
5.6 
These areas have 95.6 per cent of the traffic of the road seot-
jon. 
The existing road forms part of Main Road 4-5 connecting Hel- 
sinki to Central and Northern Finland. The towns of Lahti 
(85 409 inh. at the end of 1967), Heinola (13 522), Jyväskylä 
(55 328), Iikkeli (24 410), Varkaus (24 373) and Kuopio (55 067) 
are some of the many important urban centers located within the 
influence area of the road. 
The influence areas are shown in more detail in Table 1 (p. 11). 
. 	2.2 Population 
The population and the growth of population in the cornnaunes with-
in the influence area of the Tattariharju-Järvenpää Road are 
shown in Table 1 (p. 11) and in Figure 3 (p. 7). The population 
of the influence area at the end of 1967 was 35 per cent of the 
population of the whole country. 
-4-- 
The comxnunes of the Helsinki Area and the town of Lahti show 
a very strong growth of population. The number of inhabitants 
in the communes of the roadeide area is also growing, whereas 
the comxnune o Mänteälä as well as several of the comirnmes of 
the Lahti Jirea are charaoterized by a decreasing number of in-
habitants - a feature typical of rura]. oomxnunes in Finland. 
The growth of population in the Lahti Area and in the roadside 
area has so far been larger than estimated and the forecast may 
prove too cautious in these areas. 
2.3 Autoniobile Stock 
The automobile stock and the automobile densities of the influ-
ence areas o± the Tattariharju-JärvenPää Road at the end of 1967 
are given in Table 1 (p. ii). The automobile stock of the in-
fluence area was 35 per cent of the automobile stock of the 
whole country (same as population in 1967). 
The level of motorization of the whole influence area is equal 
to that of the whole country, 140 automobiles per 1 000 inhabi-
tants. The relatively low level of rnotorization of the whole in- 
fluence area 18 rnainly due to the low automobile densities of the 
iror thern Area, only 114 automobiles per 1 000 inhabitants. Q 
. 
	
	the other hand, Helsinki and ite surroundings form the most ino- 
torized region of the whole country. 
The development and forecast of the passenger car stock of the 
• 	influence areas have been given In Figure 4 (p. 8). 
is attached particularly to the forecasted very large growth 
of the roadside area. The passenger car stock would grow 3.09- 
f old by 1980 and 4.81 -fold by 1990. The forecast of' the passen-
ger car stock cf the roadeide area and the Lahti Area can be 
assunied too cautious beoause of the pessimistic population fore-
cast of these areas. 
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2.4 Economic Activities 
The size and structure of industrial activities in the comrnunes 
of the influence area of the Tattariharju-Järvenpää Road are 
given in Pigure 5 (p. 9). The dominant position of Helsinki, 
followed by Lahti, is completely distinot. Everi the other comm-
unes shown in the Pigure are relatively highly industrialized 
and the structure of industrial activities is quite versatile. 
The typical features of industry of various influence areas and 
their communes in 1966 are given in Table 1 (p. ii). The gross 
value of produotion of industry in the whole influence area was 
• 	31 per cent, the value added 35 per cent and the number of in- dustrial employees 36 per cent of the figures for the whole 
Country (the share of population in 1967 was 35 %). 
The proportion of people employed in industry to the number of 
inhabitants is approximately the sarne as in the whole country. 
There are, however, inany highly industrialized couununes within 
the influence area such as Helsinki. (143 employees per 1 000 
inhabitants), Kerava (136) and Lahti (152). The communes with 
the highest level of' industrialization in the Northern Area 
are Heinola (212), Varkaus (177) and Jyväskylä (149). 
The development of the gross value of industrial production and 
• 	the number of persons ernployed in industrial activities in 1958- 
66 are given in Figure 6 (p. 10). Attention is attached to the 
large growth of the roadside area in particular but also to the 
expansion of the Lahti Area. 
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POPULATION DEVELOPMENT AND FORECASTS WITHIN THE INFLUENCE 
AREAS OF THE ROAD TATTARIHARJU- JÄRVENPÄÄ IN iso-io 1 
POPULATION 
LOG. SCALE 
1000000 
500000 
400000 
300 000 
• 200000 
• 	
100000 
50000 
40000 
30000 
20000 
10 1I• 
. 
01 
1950 -60 	-70 	-80 
____ rT 
;z::: 
---i: 
T 
_________ _________ _________ f2) 
.-. 
- 
(3) 
_____ _____ -- _____ -- 
(5) 
•1'. 
INDEX 
/ 
/ 
/ 
___ ___ ___ / 
/ 
/ 
/ 
/ 
1' 
/ 
1, -, 
0 
1' 	- -• 
::- 
-90 1950 	-60 	-70 	-80 	-90 
1c 
170 
16C, 
15C 
140 
130 
120 
110 
100 
90 
80 
70 
6c 
50 
£0 
INFLUENCE 	AREA 1950 1955 1960 1965 1967 1970 1980 1990 
(1967 :100) ______ ______ ______ ______ ______ ______ ______ ______ 
(1) 397086 455291 524332 588334 617541 658658 793405 909170 
HELSINKI 	area (64) (74) (85) (9) (100) (107) (142) (172) 
(2) 42507 56606 74860 98680101.739112593 148260190232 
Roodsde oreo (41) (54) (71) (94) (100) (107) (142) (172) 
(3) 107935 116162123161 136186 141 70613991.3 156553171027 
LAHTI 	orea (76) (82) (87) (96) (100) (99) (110) (121) 
(4) 711 553 738557 748 601 745 246 740 635 71.1 193 724812 708 867. 
Northern 	oreo (96) (100) (101) (101) (100) (100) (9) (96) 
(5) 11169 11073 10903 10 616 10334 10333 9615 8843 
Möntsää (108) (107) (106) (101) (100) (100) (93) (86) 
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FIGURE 	4 
CAR REGISTRATION DEVELOPMENT AND FORECASTS WITHIN 
THE' INFLUENCE 	AREAS 	O.F THE ROAD. TATTARIHARJU - JÄRVENPÄÄ 
IN 	1960-1990 1 
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Figure 5 
THE STRUCTURE OF INDUSTRIAL ACTIVITIES ACCORDING TO THE GROSS 
VALUE OF PRODUCTION WITHIN THE INFLUENCE AREA OF THE ROAD 
TATTARIHARJU - JÄRVENPÄÄ 1 
Type. of activity 
1 	Mining industry 
II Food and beveroge 
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IV Wood and paper products 
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FIGURE 6 
INDUSTRIAL DEVELOPMENT WITHIN THE INFLIJENCE AREAS OF 
THE ROAD TATTARIJ-iARJU—JÄRVENPÄÄ IN 1958-1966' 
THE SERIES OF THE GROSS VALUE OF PRODUCTION ARE EXPRESSED 
IN MONEY OF 1966 
	
GROSSVALUE OF INDUSTAIAL PRODUCTION 	 INDUSTRIAL WORKERS 
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INFLUENCE ARE4 
GROSS VALUE tF INDUSTRIAL 
PRODUCTION 	MILLION_FMK 
INDUSTRIAL WORKERS 
_____ ____ ____ _____ _____ 
(1958100) 1958 1960 1962 1964 196 1958 1960 1962 1964 1966 
(1) 2313 2687 3111 3101 3057 65370 73092 79182 77286 78102 
HELSINKI orea (100) (116) (135) (134) (132) (100) (112) (121) (118) (119) 
(2) 167 226 298 338 421 6.198 7961 88S7 9581. 10232 
Roodside orea (100) (135) (178) (202) (252) (100) (128) (11.3) (155) (165) 
(3) 384 1.62 540 616 678 14092 16203 17511 19899 21589 
LAHTI oreo (100) (120) (11.1) (160) (177) (100) (115) (124) (141) (153) 
(4) 1520 1626 1947 2124 2235 1.1948 41170 41.874 45599 47151 
Northern creo (100) (107) (128) (140) (147) (100) (98) (107) (109) (112) 
(5) 9.5 9 11 13 14 237 300 304 325 345 
Mäntsäö 	-' (100) (95) (116) (137) (47) (100) (127) (128) (137) (146) 
1 	INOUSTRIAL STATISTICS. DEFLAIION BY THE PRICE INDEX OF DOMESTIC INDUSTRIAL 
PRODUCTION 
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POPULATION AND VEHICLE REGISTRATION 31.12.1967 AND INDUSTRY IN 1966 WITHIN THE INFLUENCE AREA OF THE ROAD TATTARIHARJU-JRVEN PÄÄ 1 
w1atton Y.c1. r.giatr.tton Xaduatr7 in 1966 Coaeune and .rc. Sh.r. of 31.12.1967 
__________ 
the traffl __________ ____________________________ 
Jub.r Deneity ________ Cuber 	_______ Denslty/l000_inhabitante P.r.onn Groa value of Yslu. .dd.d on t. 
Care Oth.r. Totsi Cars Others Totsi road 31.12. ________ _______ ________ produetion 
1967 1O00pc ______ _______ l000pak _______ ________ Äverage 
nuber 
eatab- 
li.bjeent 
/1000 tri-
habitanta Voluae /eatsb-. Toluse /worker ____________ _________ _________ __________ ________ 1i.hment 
___________________ 1 2 3 4 ______ 6 7 8 9 10 11 12 13 14 15 
_________ 
16 
__________ 
17 
E2LSXJKI 40.9 527 4782 982 75 714 14 364 90 078 144 27 171 1 015 75 373 74 143 946641 2 903 1277 000 17 
ESPOO 2.2 90 063 286 12 480 1 262 13 742 139 14 153 64 2 729 43 30 110 245 1 723 59 477 22 
Total EILSIflI .rc. 43.1 617 541 1 256 88 194 15 626 103 820 143 25 168 1 079 78 102 72 126 3056 886 2 833 1336 477 17 
LERAIA 8.4 12831 421 1 661 254 1 	915 129 20 149 22 1 747 79 136 60 254 2 739 26 299 15 
Helsingin sik 7.9 65 202 272 8414 1 095 9 509 129 17 146 102 7018 69 108 316 094 3099 127 505 18 
JÄRYENPÄX 15 048 363 2 018 305 2 323 134 20 154 42 1 276 30 85 38 782 923 18 109 14 
Sipoo 3.2 11 658 32 1 587 363 1 950 136 31 167 12 191 16 16 6 277 523 2 554 13 
Toisi rosdetdo area 23.9 104 739 156 13 680 2 017 15 697 131 19 150 178 10 232 57 9$ 421 407 2 367 174 467 17 
UHTI area 14.1 141 706 40 . 	 17 476 3 298 20 774 123 23 146 301 21 589 72 152 677 607 2 251 300 984 14 
Hikkelin lUni 4.3 226 890 14 21 983 4 240 26 223 97 19 116 281 12 145 43 54 507 490 1 806 175 376 14 
X..ki-Suoaen lni 2.9 247 841 16 25 854 5 079 30 933 104 21 125 297 20 173 68 81 974 063 3 280 316 645 16 
Zuopion lni 1.7 265 904 16 22 457 5 024 27 481 84 19 103 287 14 833 52 56 753 196 2 624 235 285 16 
Total Jathern area 8.9 740 635 15 70 294 14 343 84 637 95 19 114 865 47 151 55 64 2234 749 2 584 727 306 15 
Häntc1N 5.6 1 0334 18 1 281 359 1 640 124 35 159 18 345 19 33 14 221 790 4 557 13 
Whol. jnfjuence ira. 95.6 1 614 955 30 190 925 35 643 226 568 118 22 140 2 441 157 419 64 97 6404 870 2 624 2543 791 16 
Vbol. Country 4 676 048 15 551 198 104 559 655 757 118 22 140 7 402 440 349 59 94 20944108 2 830 7272 192 17 
1 Ststi.tic.i Tearbook, Autosobile. and Higbw.ya and Induetrial etstietice. 
23harec hava been deterained aecording to the traffic fiow inforaation of the Releinki - Netropolitan 
Tr.neportation .tudy. 
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3. Road Fetwork 
3.1 Existing Road hetwork 
The existing road network and the surfacing types of the most 
important roads of' the surrounding area of the project are 
given in Figure 7 (p. 13). The most important projects under 
construction and some planned road sections are given in Figure 8 
(p. 14). 
. 
The existing main road network of the whole country is shown in 
Figure 9 (. 15). The length of dual carriageway roads on January 
1, 1969 was as foliows: 
- motorways 	102 km 
- other dual carriageway roads 	17 
- total 119 km 
3.2 Future Road Networks 
According to a preliminary prograrnme concerning the need of road 
oonstruction in 1969-1980 prepared in the Road Planning Division 
of the National Board of Public Roads and Waterways, the need. of 
construction required by the capacity problems of main roads 
would 1e as foliows: 
- motorways 	466 km 
- motor roads 309 
- other dual carriageway roads 63 
• 	- total 838 km 
The term "motor road" means roads belonging to the operational 
category of motorways intended for high speed traffic. Motor roads 
usually are single carriageway roads with complete or partial 
control of access, which may, when necessary, be widened to mo-
torways. 
The location of these projects is given in Figure 10 (p. 16). 
The trunk road network planning covering the whole country is 
proceeding. 
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4. Traffic 
4.1 Development and Composition 
The development and composition of traffic has been followed on 
the basis of data from the point 0120 of the control fraff jo 
count located between Kerava and Järvenpää (Pigure 12, p. 21). 
At this point traff ic has grown about 3.1 -fold from 1960 to 
1968 and about 1.3 -fold from 1965. 
The share of heavy traff jo (lorries and buses) during the ob-
servation period 1960-68 has decreased from 33 per cent to 17 
per cent. 
Traffic volumes by road section (AADT-65) of Main Roads 4-5 and 
5 are given in Figure 13 (p. 22). 
4.2 Variations 
The variations of traffic are followed by permanent mechanloal 
counts. The mechanical counting point 0102 is located on road 
section Tattariharju-Järvenpää. The mechanical counting point 
0612 on I"[ain Road 5 in the rural eommune of Heinola has been 
selected as the control point. The seasonal fluctuation 0±' tra-
ffic at these points is given in Figure 14 (p. 23). 
The proportion of the summer average daily traff jo to the annual 
average daily traffic (SADT/AADT) at these points was as foliows: 
1966 	1967 	1968 
• 	point 0120 	1.27 	1.22 	1.26 point 0162 1.42 	1.42 	1.50 
The proximity of Helsinki is the cause for the two peaks in the 
variation curve at point 0120 and is due to decreasing of work 
trips during the summer vacation season. 
Seasonal fluctuations are also shown in Figures 15 and 16 (p. 24 
and p. 25). 
The distributions of the daily traffic voluines on various days 
of the week are given in Figures 17 and 18 (p. 26 and p. 27). 
In order to show the hourly fluctuation, three weeks represent-
ing different seasons in 1968 have been selected at point 0120. 
- 19 - 
The fluctuations are given in Pigure 19 (p. 28). The effect of 
free Saturdays adopted generally in 1967 oan be noticed in the 
distribution of the sunimer week. The distribution af the highest 
hourly traff jo volumes at points 0120 and 0612 has been examined 
in Figure 20 (p. 29). 
4.3 Goods Traff jo 
The flow of goods in 1966 was also examined in the national 
traffic flow study. The results can he converted into the average 
weekday traff jo volume of the year. 
The interview spot No. 4 was located at Luhtikylä on Tain Road 
S 	4-5. On the basis of data from this point the origins and desti- nations and types of commoditjes carried at this cross-section 
could be olarified (Figures 21 and 22, p. 30 and p. 31). The 
types of goods carried have been divided into two categories, of 
whjch the first corresponds roughly to raw materiais and serni-
products and the second group to final products. 
When the distribution of types of commoditjes by direetion of 
transport is examined, we obtain the foliowing table: 
Type of Goods Direction Direotion 
________________________ North % South % 
Industrial raw materiais 56 44 
Building supplies and ma- 
chines 55 45 
Solid fueis 36 64 
Liguid fueis 98 2 
Corninodity Group 1, 	Total 63 37 
Foodstuffs 65 35 
]Industrial products 45 55 
Fiece goods 91 9 
Other goods 68 32 
Empty 71 29 
Commodity C-roup 2, 	Total 80 20 
Grand TotaiL 72 28 
. 
. 
. 
- 20 - 
4.4 Traffic Accidents 
Traffic accidents on road section Koskela-Mäntsälä in 1967 have 
been examined in Pigure 23 (p. 32). The foliowing Table of' tra-
ffic accidents in the whole country is given for comparison: 
7hole country Accidents 	_________________ 
/lO8km driven /kin _________________________ 
Hain Roads 116 0.9 
Secondary Roads 125 0.4 
Total 117 0.6 	- 
o torways 
- Jorvas Motorway 85 3.9 
- Tarvo Motorway 54 2.1 
- Tuusula Inf o t orway 74 4.6 
Ail Motorways 78 2.4 
The spots of accidents are given in Pigure 24 (p. 33). 
4.5 Traffic Porecast 
iTumerous regional traffic forecasts have been prepared in var-
ious connections durin the last few years. Road section Tatta-
riharju-Järvenpää belongs to the road networks examined in theso 
forecasts. A number of forecasts by road sections in the exist-
ing road system have also been made. The principal forecasts are 
showia in Figure 25 (p. 34). 
The preparation af a separate forecast for this clarificatiofl wa 
not regarded necessary and the Forecast 5 used in the economic 
justification is based on Porecasts 2 and 3. When the traffic 
forecast used in final engineerirg was made, account was also 
taken of the development implied in the latest prognoses of 
lard use, which effects are not included in other forecasts. 
-21-- 
Figure 12 
COMPOSITION AND DEVE LOPMENT OF TRAFFiC 
MAIN ROAD 4-5, point 0102 
AADT 
TYPE 	OFVEHICLE 1960 1965 — 66 — 67 — 68 
CARS 1 190 3 308 3 570 4.016 4.620 
VANS 82 170 174 243 251 
CARS+VANS 1272 3478 3744 4 257 4. 	871 
TRUCKS WITHOUTTRAILER 754 602 4.54 4.42 
OTHER TRUCKS 300 388 6.10 399 
TRUCKSTOTAL 507 1 	054. ggo 864. 861 
BUSES 108 137 139 149 150 
TOTAL 1 887 4 669 4. 873 5 272 5 862 
ALL VEHICLES,INDEX 
1960 100 _____ 
1965 247 100 
-66 258 104. 
—67 279 113 
-68 311 126 
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SEASONAL VARIATIONS IN 1966- 68 
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Figure 	16 
SEASONAL V4RIATIONS IN 1967-68 
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Figure 17 
DAY—TO—DAY VARIATIONS IN 1967-58 
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Figure 	18 
DAY-TO-DAY VARIATIONS N 1967-68 
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HOURLY VARIATIONS IN 1968 
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Figure 21 
CARGO FLOWS IN 1966, AVERAGE WEEKDAY TRAFFIC 
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Figure 	22 
CARGO FLOWS IN 1966, AVERAGE WEEKDAY TRAFFIC 
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ROAD TRAFFIC ACCIDENTS IN 1967 REPORTED BY POLICE 
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Figure 25 
TRAFF?C FORECAST 
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5. Economic Justification 
In order to find out the economic justification of the Project 
the development 0±' the leveis of service on the section and the 
profits se road user benefits of the planned investment were 
exanimed. 
5.1 Level of Service 
The level o± service ha.s been judged by means of the niethod pre- 
sented in the HOM 19651.  The development of the level of service 
• 	
on the road section has been described in Table 2 (p. 38). The 
3Oth highest hour is a design criterion for rural highways in 
several countries. The 300th highest hour represents the highest 
S 	
hourly traffic volumes on this road during weekdays. 
The capacity of the existing road is exceeded at the 3Oth highest 
hour up to Korso in 1969-70 and even on the section with lowest 
voluines - Kerava-Järvenpää - as early as in 1974. During peak 
hours on weekdays the speed 0±' traffic will also become quite slow 
and traffic disturbances and con.gestion will be quite conmion. In 
the examination of the service volumes and leveis 0±' service O± 
the road sections account has not been taken of the effect of 
intersections. 
The development of the level o±' service on the radial arteries 
of Helsinki is given in Figures 26 and 27 (p. 39 andp. 40). 
The developrnent has been examined in connection with the clari- 
. 
	
	fication of the need of trunk road construction in 1969-80 
mentioned above. 
5.2 Road Tlser Benefite 
In order to find out the economy of the Project road user benefite, 
composed of benefits in vehicle, time and accident costs, were 
examined. 
The formation 0±' the unit values of vehicle costs is given in 
Table 3(p. 41). These are based on foreign studies reviRe to 
sorne extent in Finland. The light vehieles mentioned in the Table 
include cars and vans and the group of heavy vehiole consists of 
lorries and buses. The 0-alternative means the existing road and 
the 1-alternative the planned motorway. 
1 Highway Capacity Manual 1965. Highway Research Board Washington 
D.C., 1965. 
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The unit values ol' vehiele and time costs are given in Ta.ble 4 
(p. 42). The time costs usedare based on foreign studies and 
they are: 
______________________ 
Fmk/h • vehicle 	4 
Light vehicle Heavy vehiele 
1975 4.39 12.97 
1980 5.24 15.49 
I 	
Table 5 (p. 43) gives the combined benefits in vehicle costs and 
time costs by road seotiona. Traf'fic volumes of Porecast No. 5 
given in Figure 25 (p. 34) have been used in this calculation. 
In the determination of accident cost figures describing the 
degree of accident obtained from foreign studies were used: 
- on existing road 	340 accidents/108 km driven 
- on motorway 	140 	- - 	- - 
When these figures are compared with those given in Table 23 
(p. 32) it must be borne in mmd that according to Finnish studies 
only about one-half of traffic accidents are informed to the 
Folice. 
The unit costs of accidents have been obtained from Finnish stu-
dies. They are: 
- in 1975 	5 484 Fmk 
- in 1980 6 335 
On the basis of the above the road user benefits of the Project 
are: 
Benefit 1 000 Fmk/year 
Component 
	
________________________ 	
1975 	1__1980 
9225 	 19777 Vehicle and time costs 
Accident costs 	1 558 	 2 183 
Road user costs 	f 	- 10 783 	 21 960 
. 
. 
- 37 - 
5.3 Construction Costs 
On the basis of' today' stage of design the foliowing estimate 
of construction costs has been obtained: 
1. Construction costs 
Million Pmk _________ 
79 
1.1 	State financing 76 
- motorway with 69 interehanges 
- approaches to 7 communities 
1.2 Works financed 
by communes 3 
2. Acquisition cots 15 
Overail costs 	 94 
The costs of construction included in the Loan Prograrnine are 
consequently 76 Million Pmk. 
5.4 Economy 
In order to find out the economy of the Projeet the assumed profit 
of the 1anned investments. the benefita as percentage of eosts 
in 1975 and in 1980 were calculated. The overali costs of the 
Project, 94 Million Pmk, were used as investments. Adding the 
interest costs (rate of interest 6 per cent) eaused by investments 
. 
	
	during construction the cost to be used in economic justification 
of the Project is 99 Million Pmk. 
The percentages of profit are: 
. 	 - 1975 	10.9 % 
- 1980 22.2 % 
The benefits in road user costs obtained during 1972-81 discounted 
with c 7.5 % interest to 1972 covers the total cost of the Projeet, 
99 Million Fmk. 
. 
. 
. . 
	 . . 
Table 2 
GEfl!E'RY AND LiVEL OF SERVICE, MAIN ROAD 4 - 5, SECTION TATTARIHARJU - JÄRVENPAÄ 
Road seotion Length Sight Upgrades iidth Shoulders Avg. Level ;ervice voluine Year when distance and of highway of at peak hour traffic voL. 
460 m downgrade8 roadway speed service = service vol. per cent _______ _______ at peak hour 
30th 1 300th2 3Oth 300t km m/km m m kin/h __________ 
3 560 480 
Vaarala - Kuninkaaninaki 3,5 51 11,5 7,0 2 	1,5 100 C 1060 920 (1967) D 1500 1350 (1967) 1970 
E 1900 1710 1969 1972 
B 630 550 
C 1130 990 (1967) 
Kuninkaanmäki - Korso 4,5 68 10,9 7,0 2 	1,5 100 D 1540 1400 (1967) 1970 E 1900 1730 1970 1973 
B 630 550 C 1130 990 (1965) 1969 
Korso - Kerava 5 68 10,9 7,0 2 	1,5 100 D 1540 1400 1970 1974 E 1900 1730 1972 1978 
B 650 570 C 1150 1010 (1965) 1970 
Kerava - Järvenpää 7,5 74 10,9 7,0 2 	2,0 100 D 1540 1400 1970 1974 E 1900 1730 1974 1982 
1 Trucks and buses 5 per cent, hourly volume O.15AADT 
2 	- 	- 	14 - " - 	- " - 	0.10 •AADT 
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Figure 	27 
LEVELS OFSERVICE ON RADIAL HAIN ROADS 
OF HELSINKI 
LeveL 	of service: 
......... = 	C 
-73 
T6 -77 	-82 
-83 
-72 
Qnd the ye.ar 	when 3Cth 
bighest 	hour =servce volume 82 
,71 
- 
-79 	-9 
H,MEENLNNA LAHTi 
- 	-7g-_ / 
• 	 -74 
- - 
-- 
-'7 
/ 	 -76 
II 
- 	. 	
79 
4 - 
( •• 	 -- \ 	-731-77 
/ • %_7'7 / 
/ .'73'' / 
'•••. 
Mäntsäö 
,1 
-72 
// / 
/ 
JVENPA '.73 
HELN KI 
Q 
. 
TABLE 3 
VEHICLE COSTS N 1975 AND 1980, SECTION TATTARIHARJU -JÄRVENPÄÄ 
MAIN ROAD 4-5 AND PLANNED MOTORWAY 
Alterriate Grosa Type of radient Curvature Running Vehlcle costs 	p/km 
/year seetiori surface da:s index speed ______ 	iigt_vehicles 	_______ ______ ______ ______Heavy_vehicles ______ ______ 
Fuel 
_____ 
Lubrl- 
caxit 
Repair 
_____ 
Tires 
______ 
Amorti 
sation 
Total 
_____ 
Fuel 
_____ 
ubr1- epair Tires morti- 
sation 
Total 
______ ________ 
road 
________ ________ m/km g/km ________ 
0/1975 10/7 paved 11.5 6 39 2.34 0.33 2.78 0.43 .45 .33 6.99 1.18 9.55 3.74 9.98 31.24 
11.5 6 37 2.37 0.34 2 82 9) 	44 " 9.42 7.11 1.20 9.50 3 80 3159 
10.9 2 41 2.28 0.33 2 72 0 42 9.20 6.84 1.15 9.15 3.66 " 30.78 
1.9 2 48 2.20 0.31 2.62 0.41 " 8.99 6.43 1.08 8.60 3.4 " 29.53 
________ 11/7 " 10.9 7 53 2.15 0.31 2.56 0.40 " 8.87 6.54 1.10 8.75 5.50 " 29.87 
1/1975 M paved 15 28 85 2.13 0.30 2.54 0.39 3.45 8.81 7.82 1.32 10.45 4.18 9.98 33.75 
11 28 84 2.12 0.30 2.52 0.39 " 8.78 7.55 1.27 10.10 4.04 32.94 
11 28 86 2.10 .30 2.50 0.39 " 8.74 7.59 1.28 10.15 4.06 " 33.06 
8 16 91 2.10 0.30 2.50 0.39 " 8.74 7.48 1.26 10.00 4.00 " 32.(2 
________ ________ ________ 7 14 93 2.12 0.30 2.52 0.39 " 8.78 7.55 1.27 10.10 4.04. " 32.94 
0/1980 10/7 paved 11.5 6 33 2.42 0.35 2.88 0.45 3.45 9.55 7.33 1.23 9.80 5.92 9.98 32.26 
99 11 	5 6 30 2.45 0.35 2 92 0.45 " 9 62 7 44 1 	25 9.95 3.98 " 32.60 
10 9 2 34 2.39 0.34 2.84 0.44 " 9.46 7.22 1.22 9.65 3.86 ' 1.93 
io.q 2 42 2.27 0.32 2.70 0.42 " 9.16 b.84 1.15 9.15 3.66 30.78 
________ 11/7 ' 10.9 7 45 2.20 0.31 2.2 0.41 ______ 8.99 6.73 1.13 9.00 3.60 30.44 ______ 
1/1980 M paved 15 28 80 2.12 0.30 2.52 0.39 3.45 8.78 7.67 1.29 10.25 4.10 9.98 33.29 
11 28 79 2.12 0.50 2.52 0.39 " 8.78 7.44 1 	25 9.95 3.98 32 60 
9 9 11 28 83 2.10 0.30 2.50 0.39 8.74 7.55 1.27 10.10 4.04 " 32.94 
II 8 16 87 2.10 0.30 2.50 0.39 " 8.74 7.41 1.25 9.90 3.96 32.50 
________ ________ ________ 7 14 90 2.10 0.30 2.50 0.39 " 8.74 7.48 1.26 10.00 4.00 " 32./2 
. . 	 . . 
TABLE 4- 
VEHICLE AND TIME COSTS IN 1975AND 1980, SECTION TATTARIHARJU-JÄRVENPÄÄ 
MAIN ROAD 4-5 AND PLANNED MOTORWAY 
/ 
Alternate Croea Type of Cradlent urvature Running Vehlcle costa, p/km ¶ime coetB, p/km Total, p/km Benefite (0-1) /year seetion, eurface claes ndex speed __________ __________ __________ __________ __________ __________ p/km - 
- g/ ________ Light Heavy Llght Heavy Light Heavy Light Heavy 
0/1975 10/7 paved 11.5 6 39 9.33 31.24 11.26 33.26 20.59 64.50 6.62 15.49 
10/7 11.5 6 37 9.42 31.59 11.86 35.05 21.28 66.64 7.27 18.26 
10/7 10.9 2 41 9.20 30.78 10.71 31.63 19.91 62.41 6.07 14.27 
10/7 1 10.9 2 48 8.99 29.53 9.15 27.02 18.14 56.55 4.58 9.58 
________ 11/7 ________ 10.9 7 53 8.87 29.87 8.28 24.47 17.15 54.34 3.65 7.45 
1/1975 paved 15 28 85 8.81 33.75 5.16 15.26 13.97 49.01 
11 28 84 8.78 32.94 5.23 15.44 14.01 48.38 
ft 11 28 86 8.74 33.06 5.10 15.08 13.84 48.14 
8 16 91 8.74 32.72. 4.82 14.25 13.56 46.97 
_________ ________ _________ 7 14 93 8.78 32.94 (.72 13.95 13.50 46.89 _________ _________ 
0/1980 10/7 paved 11.5 6 33 9.55 32.26 15.88 46.94 25.43 79.20 10.10 26.55 
11.5 6 30 9.62 32.60 17.47 51.63 27.09 84.23 11.66 32.02 
10.9 2 34 9.46 31.93 15.41 45.56 24.87 77.49 9.82 25.89 
II 10.9 2 42 9.16 30.78 12.48 36.88 21.64 67.66 6.88 17.36 
________ 11/7 " 10.9 7 45 8.99 30.44 11.64 34.4 20.63 64.86 6.07 14.93 
1/1980 M paved 15 28 80 8.78 33.29 - 	6.55 19.36 15.33 52.65 
11 28 79 8.78 32.60 665 19.61 15.43 52.21 
11 28 63 8.74 32.94 6.31 18.66 15.05 51.60 
8 16 87 8.74 32.50 6.02 17.80 14.76 50.30 
_________ ________ _________ 7 14 90 8.74 32.72 5.82 17.21 14.56 49.93 _________ __________ 
. 	1 • 
TABLE 5 
VEHICLE AND TIME COST BENEFITS IN 1975 AND 1980, SECTION TATTARIHARJU - JÄRVENPÄÄ 
MAIN ROAD 4-5 AND PLANNED MOTORWAY 
Benefita (0-1) Traffic volunie Vehiele and time cost 
Year Road section Lenght p/km AADT benefita 
km 1000 mk/year 
Light Heavy Light 
____________ 
Heavy Light Heavy ____________ _______________________________ ____________ 
1975 Tattariharju - Vaarala 2.00 6.62 15.49 18 480 3 010 893 340 
Vaarala - Kuninkaanxnäki 3.70 7.27 18.26 20 130 3 280 1 	976 809 
Kuninkaanmäki - Koreo 4.50 6.07 14.27 17 470 2 840 1 	742 666 
Kor8o - Kerava 4.75 4.58 9.58 12 720 2 020 1 	010 344 
Kerava - Järvenpää 7.70 3.65 7.45 10 580 1 	720 1 	085 360 
____________ Total 22.65 . . .. .. 6 706 2 	519 
1980 Tattariharju r  Vaarala 2.00 10.10 26.55 24 690 3 690 1 	820 715 
Vaarala - Kuriinkaanmäki 3.70 11.66 32.02 26 880 4 020 4 233 1 	738 
Kuninkaanmäki - Korso 4.50 9.82 25.60 23 320 3 480 3 761 1 	480 
Korso - Kerava 4.75 6.88 17.36 16 700 2 500 1 	992 752 
Kerava - Järvenpää 7.70 6.07 14.93 14 	100 2 100 2 405 881 
_____________ Total 22.65 . . .. .. 14 	211 5 566 
